Abstract ： According to the telescoping tube failure problems, and the drainage vehicle displacement is 3000 m3/h, T-shaped inflatable sealing ring parameters were analyzed. Using the finite element software ANSYS to build numerical simulation models. Sealing performance under different inflatable pressures, different assembly spaces and different initial compression ratios is analyzed. The maximum stress, maximum contact stress and maximum shear stress of the sealing ring are the failure criteria. The results showed that different inflation pressure, different assembly clearance and different initial compression ratio have a great influence on the maximum contact stress of the sealing ring. The maximum stress increased with the increasing of inflation pressure and the peak zone of the stress changed when keeping the compression ratio and assembly clearance as a constant. The optimal inflation pressure of the telescoping tube is 0.4～0.6mpa.
Introduction
The sealing design and analysis of the telescoping tube, end face, and the circumference of the drainage pipe is attached more and more importance. At present, many scholars have carried out the numerical simulation of the rubber sealing ring by using nonlinear finite element method, but the research on the structure of the pneumatic seal is still relatively small. Foreign Montgomery [1] researched on the sealing and failure mode of the choke pipe line of the water pipe joint. Cary [2] proposed the Sealing failure repair program of the riser joint.AI-Kharusi [3] used ABAQUS to analyze the stress of the elastic body under different pressure in the oil well production. Domestic Xiang Kai Meng [4] used MSC.M arc to analyze the shaped of "a" inflatable sealing structure, Ben Kecun [5] used ANSYS to analyze the "V" shape inflatable flexible sealing ring. But it is very little that specifically for the drainage vehicle telescoping tube of the inflatable sealing ring. In this paper, the ANSYS software is used to finite element analysis for the cross-sectional structure of "T" shaped inflatable flexible ring.
Finite Element Model of Inflation Sealing Ring
Geometric Model. Fujian Qiao Long "dragon-absorbent" drainage vehicle telescoping tube uses hollow inflatable sealing ring, Cross section is "T" type. The gas in the air reservoir that via a switch, gas pipelines and air nozzle is delivered to the inflatable ring and make the sealing ring toward the telescopic tube side jacked up, so that closes contact with the outer surface of the inner telescopic tube, blocking the sealing gap, so as to achieve the purpose of sealing and to be leak proof, the installation position and pattern of T -ring in the drainage vehicle as shown in Fig.1 . Finite element model of inflatable sealing ring is analyzed. The sealing mechanism is divided into three entities, respectively, the card slot, the sealing ring, the interior of telescopic tube. According to the geometry of inflatable sealing ring and material， boundary conditions, building the three dimensional axisymmetric model of rubber, as shown in Fig. 2 (a) . Loading pressure on the four inner surfaces of the seal ring makes that full of groove. Putting uniform medium pressure on the inside sealing ring, as shown in Fig. 2 
(b).
The constitutive model of rubber material assumptions are as follows: ⑴ isotropic material, and the deformation is completely restored; ⑵ material can hardly be compressed. The material of the inflation seal ring is super elastic body and the hardness is HA40, which belongs to the nonlinear material. The Mooney-Rivlin model is used to describe the physical nonlinearity of rubber [7] .
（a）finite element model （b）The position of loading force and fixed plane By graph, the maximum stress equals to 3.0704mpa under 0.8mpa, which is less than the rubber yield stress 9.240mpa, meets the strength requirements. Contacting length between internal and external drain pipe increases with the pressure's increasing when the compression ratio and IFEESM 2015) assembly clearance is constant. The peaking zone of the stress transferred from inside corners to the sharp rigid parts. This shows that the failure position under different inflation pressures will change.
Contact Stress Analysis
Contact Stress Under Different Inflation Pressures. When the assembling clearance is 1mm, the initial compression ratio is 13%, and the inflation pressures equal to 0.08, 0.2, 0.4, 0.6 and 0.8MPa, contact stress's curve as shown in Fig. 4 .The inflation pressure is greater than the maximum contact stress at 0.08 or 0.8MPa. Sealing ring can be judged as disable. Too large inflation pressures would make sealing ring happen to warp. The 0.08mpa don't enough to make the sealing ring and end surface tightly contact. The maximum contact stress is always greater than the inflation pressure at 0.1～0.6MPa. The contact stress and the inner equivalent stress increased when inflation pressure increased. The stress too large will lead to rubber aging, which will affect the service life of the sealing ring. In engineering, the inflation pressure is only higher than 0.15 ~ 0.2mpa usually [8] . Contact Stress Under Different Assembly Clearance. The assembly clearance is the gap between the inner and outer telescopic tube. The initial compression ratio is 13% and the clearance is 3mm, 2mm and 1mm. The contact stress curve in different assembly gaps as shown in Fig. 5 .The results show that under the same condition, the smaller the assembly clearance is, the smaller the contact stress when the inflation under 0.25MPa. Above 0.42mpa, the greater the assembly clearance is, the smaller contact stress is. By calculation, when the displacement is 3000m 3 /h, medium pressure is about 0.22mpa, the assembly clearance should be reduced as far as possible. By Fig. 6 (a) , with the increasing of the compression ratio, the maximum contact stress changes more slowly. By Fig. 6(b) , the maximum shear stress of the sealing ring is 1.12mpa when the inflation pressure under 0.7MPa, the compression ratio under 15%. Lessing than the shear strength International Forum on Energy, Environment Science and Materials (IFEESM 2015) 2.900mpa. Sealing ring meets the strength requirements. The shear stress increases as the increasing of the compression ratio when inflation is constant. The compression ratio under 12%, the shear stress increases obviously. When the compression rate is greater than 12%, the shear stress increases less. When the compression ratio is greater than 14%, the maximum shear stress tends to be stable. The initial compression rate is more than 12% usually. Excessive initial compression will cause the air bag to produce a large residual deformation, thus causing leakage. Compression rate should be chosen as small as possible in the premise of ensuring seal.
Conclusions
Inflation pressure, assembly gap and the initial compression ratio will affect the sealing effect of the T-ring.
We can know that the locations that most likely failure of the inflatable seal ring is also changing under different inflation pressures. The maximum stress initially focused on angles of the sealing ring, and gradually focused on the place where contacting with the sharp rigid members.
The inflation pressure too larger or too smaller may lead the seal ring failure. Optimum inflation pressure is 0.4～0.6mpa when draining pressure is 0.22mpa and shore hardness is HA40.
Under certain conditions, assembly clearance should design smaller within a reasonable range. Within the normal range, the maximum contact stress is always greater than the operating pressure so that proper sealing properties can be ensured.
Inflation pressure is constant, the shear stress increases with the increasing of the compression rate. When the compression ratio is greater than 14%, the shear stress increases significantly and tends to be stable. Considering all factors, compression ratio should choose small as far as possible under the premise of ensuring seal.
